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(57) Abstract: 

PROBLEM TO BE SOLVED. To provide a method of 
detecting the poor connection of cells in battery pack 
capable of detecting a poor connection between the 
cells on battery pack and a protective circuit, and a 
power supply unit capable of avoiding a malfunction in 
the protective circuit even if the poor connection 
between the cells on battery pack and the protection 
circuit. 

SOLUTION: After detection terminals TP1-TP4 in which 
voltage between terminals of a secondary battery cell 
2a is inputted are shortened for a prescribed period by 
turning on transistors 121-123, the over-discharging of 
a secondary battery cell 2a is detected by a cell 
voltage comparison circuit 13. It is determined that 
the second battery cell 2a and the detecting terminals 
TP1-TP4 are under the poor connection or a 
non-conductive condition caused by the poor connection 
when detected voltage is voltage under an almost short 
circuit condition even if a prescribed period has 
elapsed after the transistors 121-123 had been turned off. 
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(57) [«*>] 

mm] m»mm*n'±mmat<M<Dim*&* 
w*v*&m»wk*JUD&pfiMkiitii&> Rem* 
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«K0iW&flE*llttC* ss^iE*««-rs. 

£&ffiS^TPl~TP4|Ifl£ h 1 2 1 - 1 2 3 * 
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(2) 
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im>m i ] mimrnz titc 2 o«_h© 2 

<b. S2^®&H2Jl'»«CS:^6n2^®tfe-fe^©W^ 
B5fS2^m?fe-feJU©^HmEE ; lrA*f ^SufB«ltH«T- 

ra *ffijmmm& u tc&ic . 2 ju©«3cs*c» 

«»fifc^©4>&< ii-#**fflT4i*K. WfStfcffi 10 
»*<©JS»*JBI!ft U AiSUcBfSi^ntia b r fciglBtfcffl 

mE.mmimtm<Dmfc-eit> * <t * k . we 2 mm 
•fe;u <b uib^wjst- £ ommmmvimit & z> t mm? 

zm&t s c t zftWit-?z>m*JM 1 ismomfr&m-t 
©2 ^^^^©^^©^^-^^^sMsn-s^ai 

«)m7LZ> vm/mmst. t*m*.. 
mu®m&m* . mux 4 -> * > y*^ ** * >t*^ e> 
*7t^fc^s$nr*^Kx-r >^>y^{c^m 30 
*&3ftTt>s2#m^;i'©^p^K£tfctHu w&. 
mmm&mmffi*m<D&B-e& z> t £ cc mib 2 
•fe;i/«t±{4iia'N©Si^ST-i ©m*#*Mtt»«:R5e 

i. ^-^m?t-feJi'©M^©^n-e t n{cs^3n-5)*i 

u HutB-^mm-fe^Kc^-r-s^tmsutaii&o'fiiaMffli© 

< £ ^friB— ^«?fe-fe J1/*«BW s&s 40 

mmff*HJUs*st*;ffi©mE-c$) & <t s «:fiisr^m?ft 
■fe;ui±fiiigB^©««s«^t©ra%^awsKi93e 50 



liiffi3tiBy$tt3 n/c 2 ojy±© 2 ^Sftfe-fe *B. S2 A 
®fe-fe jU©&J8^5cfc&3 ftfc1fi&©g$»^-£ S 

< ffe©2^®fe-feJl'K>PtJ£;L/!:t^m^ J f©^{CmriB^ 

7 * > s tir i> -s c t &m t -t & m$g 

3X«4IB*S©m?Silgo 

A# L/r^^uxff -^©A^ifi©^©*:* 
j$-rs&©-c&o. 

i T i> W*« 3 IB*g©SMJIS. 
[0 00 1 ] 

[»BJ3©«ir-5#[fi5#gf] *^hj«. iB*«H»;HZ)g 

■r-5*>©-c*.5o 

[0 002] 

tc&m ztix^z. c©«t ^ &^ v r u f ^ 

[0 00 3] 2;X«&iL/r», S£*. i9SS?fe- 

if/fry— ^?F7*>^fW, 
n-Fu^miS, -fe;b7-miS^©^^©^S{b. 
ga-fb^a^i-c, cti6©m^-tiS©«?!iiL.r©2 

^?ife©w^s{ t*ifi £ft> f a 4 * f - 

^CS% (0!l;t«> «&¥4 - 2 4 8 3 1 

ft»C >; ^^A^lXti*©^^*^^^ 'J^A2 

[0 004]±IB. y?-^A-<^->2^S?fe«. mil 
1. 2V©2-X®feiUr©^-yyJl'-*F5^A* 
i»^*-*3RlWK^&«ill. ^ffi2. 0V©iSS 

5V~3. 6V<ti«< > 5 6«cS!(mSE* 5 <a#4U-C*J 
[0 00 5] L*>Ott3^6. ?-5A-f*>2^: 



3 

E4. 5V6Lb«:*sc^, ^tc^S ft 

. 4. 4V-4. 3VCDfW«:*Hr»-Cil3Bl*|»±r*C 
£#a*0<* *fc/7^ h*7«E*-feJl/^fcO 2. 7 
V~2. 5Vfcr&^ 2. OVtlTTOffifflT^III 

[0 0 0 6] C©«fc^fty^^A-f*>2^Wfi«:JBl^ 10 

[0 00 7] H2cc*j^r, lttWHSBtLro^tr 

y-y-^**, 2«2^«}fe-fe;b2a«:2^3feJ»J«gtLr 

jfi*«»^;l/2(D*2^«*fi"fe^2a0cM-raa* 
[0 00 8] ffl**»-fe;l/2tt k H3CC*-TJ:5K:. 6 
B£fftt2 c©HMBCC«HH«3 icMBWOa* 

®S^ibra^Jgi^Stl/c2^«i-fe^2 aCCg^3 

ntl^o »0 2 0©j9^FTP2 i TP3«2^C«}ftH2 

;U2aH±<oft3Bt*fic«j»snrc*s. cnccj:^ fa 

ftfr 2ocD^TPL-TP4£^T&:/n ^ *ccfatt4 2 
ftWfe-fe* 2 a ®tt?m*EE £&mr » « ct 5 fc* r 

[0 0 0 9 ] «S@K3«, 1^07'y>FS«±tC?fJ 30 
ERSft. m2icfr,? ftI@lS3a, -fe;MBBEH: 
fHll&3b« 3>hq-;HB3c, WW*»h9:/^ 
X£ (filT. FETiffrT*) 3d, 3e^6«JSSti 

[0 0 1 0 ] Stm[BlSg3 a«, 3o(DPNPSh7>^ 
X ^ T rl-T r3&t>* 3 o<£>Sf/tgR a-Rc *^«SES 
ft, h7>^dri«|»OieW0B**3*«ttStl, 

cn6 3^(DB?»jiPi5So^n-en«, ^^^^2b©s 

-T-TPliTP2<t©ra, 4B^F-TP2iTP3i©HI, S^TP3iTP4 

<fc(Dlfflte8*S3ftri>5. 40 
[00 11] *MIEttjRBB3 btt. Sooa>;<l/ 
-#Q1-Q3, 3o©Sm*JEHVth<b*>6fltJSE3ti 

;u 2 ( 3 * * # 2 ©SS^tri) cc»& S ft. 

#SftA*^fd^«EiBVthOjE*fcS«3ti, S 
WUffig V t«Dft«B«^ TP20CS8H $ tire >Z . * 
fc % 3>^b-^Q2<DJ5^*ij^«ft*«fi-fe;i/2 
©•^TrafcftfcSti, #SKA2OTH&imEE*Vt 
M>jEC(cflM3ti. ®S«EJSVthCD*©««S^-TP3«: 

SiK3nr^s 0 a^u-nQstosmxmt^itm so 
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#Wft-fejV2iB^7P3Cc«l»Sti, #S«A*iSm** 
was* tp4^c «n * hr c » * . 

[0012] S3>A-l/-jfQl-Q3©HiiJ«j 

CCStJSlyr h^>^^Tn-Tr3CD^<-X{Cgj^3ti 

[0013] FET3d, 3 e teii3*J&^£ftTIE«a 
#^4 ai^^^^2b OiEftifiT-TFLi ©BBfcSStt 
SftTOS. £/c v FET3d, 3e<D#-hl**>V 
d-JHai»3cCC«*lStiTl^. ft*W*»T- 
4b«, 3*^*2 b<Z>©ffi» J F7P4«cSSK3#irc» 

[0 0 14] 3>M3-;M1B3 ctt, W*i*©3>^ 
U-£Q 1 — Q3©ffl^j«BE*^>-/U^^6a — U^c 
McgtitbtctZttC, FET3 d, 3e4^7TOct 
*«#**FET3d. 3 e<D^-Kctflft-r&a 

[0015] HoM<3D«^r«, tt#Wfrfe;l> 2 

f^n^-o(D^«^^2a^jft^«WSK: 
ttofci*. Hl%2^®feH2;l/2 aOflFFIBVEEaWm 
«BEiKVttiJ:Q6iK<ttofc£ft€C. C©2;fc«ffrfeJl/ 
2 atC»jCEL^n>AU-a?Q 1 3(DtB*fi^mffi 

3>H3-;V@83cttFET3d, 3e^7«JC 

Hseu «*««42^2^©a**a»frSo ?6tc, 

Trl-T r3tt* ? h * fc U , 
[0016] ffiot , 2-XmtH2)l'2 a©»*SWt«IR* 

[0017] ±IE©^«E*VtttD«Effi4£ 

[0 0 18] 

ttLt)l>2<D**9 2 2 bCC*jWSS48^TRL^TP4i«a 
lsllS3 4©fiSBt^fi*i*t;5Cd:3&s*0, C(?)SiTO 

3W*e*<fc 2*«fc-fe^2 a<oiEiira«^m«E*«itH 

[0 0 19]IP^ S j|*iifi'feJl/2©3*^df2b(c8 
ttStl*«fleK3(OA*««, 2;>C«ft-fe;U2a<D« 

?titc^ 0 c<D/cfe, 04Cc^-r<J: j 5tc^&n>^^- 
5rQl-Q3©A*Wfctt fc *h*ti#«S«C 1-C 
3*9fe£U CCDjWB»Cl-^C3«c23C«*-feJl/2 
a©«BT-IB«E3WfiH#Sni. tSot, n^^^2b(D 
«^TPi-TP4«:SStt^A^* C 2 ^Wft-b^ 2 

a©jE«ttja?-iB«ff**ajr*r«c, 
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etc ti>$>->tc. 

' c o o 2 o j t fc. m&tmzm&tzuim&fD® 
. [oo2i] *mxDmmt±&<Dm&&K&&. 

»r * zmffiBigz&&ir 5 c t r-a 5. 

[0022] 

[RB*«9W5fc»©*8] #»P!tt_fcK©B«*a 10 
JjW5fc»fci»#B i -ctt. SflHg&Sft/c 2 oy±© 
2 ^«fe-fe;l/4 . & 2 ^Sffrfe/I^caw 6ft 2 *®ft 

ttm*f-M©«EK:*-3i»"cs 2 -xmrn-t ^©aassst 
i>aauwi©ii>tt< 4&-7r£&£fi-r5*i(ti^©4£<i 

«tttfl«H i ni*TOe«FWjai»n'fcaK:. 2 ;*«*•&*© 
ascmssuiassca©^ < 4 fe-^^m-r-s 4* 
cc, wmmmmTom^mmLtcmcmnnfSimi&b 20 

r fciraB«ffl*E*ss^i»Kffll©Sffir* 5 4 Stc. 
me 2 %aa« a 4 ituiE&tBffiT- 4 ©mtf#aatttB{c 

[0023] «EB*«fi"fe^©«*IPFft«a*a , t?«, 

free 2 yc«?fe-fe ;i/©«^m**iaar sfcfcccwfBffem 
w&immtm ox^x & . msmmm-^mm^mm 

m 5 C 4 «c <fc 0 , mE»jSS»c«NFS tit t»fc«E 
{ilSS^n^o c©f£, MSEStS^ffRtt-r^c^KJ: 30 

BUlB&tHifsS-iHc « 2 *affi-k;l/©tfctHajEa*Efflm $ ft . 

«*«w^c>«a)Sft«w.«©jE^«tMm*!?ffcft-5. 
*fc. i£js*&*f»?i& v ■rc&tcmmmmtm o r t mam 

4«»rrs„ we. mtun*m±sti&. 

[0024] Hl«a 2 -Ctt. 8**8 1 £*©£* 

^*ffl<r»tHia*M^*^rs«#«ft-fe^©»ii 40 

[0 02 5 ] &M»mm**<Offl&FSitiltolT&< l C£tl 

if. msb* ? y**©»a • immvimzwM,m 
[0026] *fc. ft^3-c«. «gm&4&5a?ij 

JSttS ftfc 2 oJSLt© 2 ^Wfc-biUO#WWf©tft* 
^Wi|gJR«:*-3i,»-r# 2 *®fe-fe ^©a^atfl&i^ti 

mLVt&fflsmo&tj: < 4 ^-^m^f-ris 2 -xmm^ 50 
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2 ^«*-fe JWc»i& 1/ ttmBttffifHHfllCcgMftS ft/c x 

IB«S|5]Sg«. mibxw' v^>yj^rt^tf>tt^&*>6:^• 
:7tfc^i&;i£^ftT3^»6i^PW » f-^ytttemmm 

«E#t*«}I*&ttaS©«E't- A & 4 * (CflJsE 2 *m?fe-tz 

^4±(4«s^©s«a^f4©ra**»a««{cssr 

[0027] ttttjKKWC ±fttt> 8&S*f&4& 52* 

5 ft 5l?IBffiSli]SS© A*«JjW«1 > -f > f - y > x 
CcRjtSft. »A*«l«:#aKgfJi*«*C-Ct»rt. StTlB 
X s- ^ > ^*^{c<fc o ■CH?IB«SHSS©«ia^^*§f 
3t«FB^*&-r5C4tcJ:D, flm&&S*Ccft&S4vr 
^fcmHii)B^Sft5 < , C©&. BiflBX-Y y *^>fffrf- 
Ccj:5®ft%»ISW<5ci{cj:»). 2*«tt-fe*4«« 

m»©*ka*F 4 om^a^tcft fti**utt?(c « 
2*s?6-fe^©iftffl«jE*iEnj)n$ft. a^s«tfc«^tc>» 

aift«KS8©jE«%«lfflWt>ft5. */c. 

o fc^{cfra«si§K©ifta*g^«ff*s«{^»K.® 

©SEE-C*54#«. H?IB2*mvlb-b^4BtflB«SlH]SS 
©«lffi4i8^4©iai*!^a«Sltc* 0 JES&&ffi**Ti* 
t£fr->tci><Dt mm HiilB 2 *«»-b 4 ±(4^g 4 
©F5*^a«9gKg:«t-5. CftfciO. 
ih$ft5o 

[0 02 8] Sfc. S»*3B4-Ctt. iS?iJ«i^$ftfc2-5 
£l±©— ^ajt-feJi-4. #r^c«fe*;W!)lH»?<D-e*i 

tt»ffllS*KS^i»r*ri*«»*^©a3««tt»R(r» 

iWWRWIW8iW»Od>a:< 4 fc-#*tflf»«rtEH*Wlfe 

9 Miex -f > yjR^-*«*iwKBf3£ 

l*m4->4«Kc«J0 Vil«««MIP^S& 5 4« 
K. BglB«SlH]8S«, t5IBX-f y^>^^-*i*>i*S8 
6 * 7 t^S8KS95E S fix 6 Sx v * > ^T-tc^ 
?>JS^$ ft r sr^srfe*^©^^^ *^tll o . 
i^a«^«a®»tt«i<!!)«ffi-r * 5 4 # {cmriBz^c 
m&^h 4 ±{±^g^©«»^- 4 ©iHi^a^flSK: 

t»ri-5*«*«*. SJlBii[?lJ«^$ft/c2o«±©2 
*a»-te^». &2*S?lfe-fe;l'©SS J F-K:^3ft/cffl 
»©S6»^*W^ 5 4ftK»«W^4«ia««*S 
SO*«aiHlS8 4 S ftT t> Z>mMMm*W&? 5 . 
[0029] RSiSt^gKJrftK. MIB2*S?lfeH2Jl'4 

i^g^cj:o-cm : ^$ft5o 3 6K, 2*«*-feJl/©« 
^S4@a-T5/c«)K:. 2**«k42^CcSM3ft5SJ 
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iEffi®IH8g©A;fr« s iast. W > e - # > x Ki&g $ ft . 

i«BrU. WK2;fc«»rts*'i±ti«Bi©llll*^il 
ttafcRje*-*. ctucfc*). 2^S?ib©a^»4« 

[00 3 0] IM3f 3X«4felS 

©WRtlE»K*» 1>T . SfeJEMJteftgT S 2 

>u*i£< m©2 #®te*jv©&(tiwiex -y ? 
[0031] &magg(cj:ft«> mBft^jE«ffitc& 20 

BT S 2 <MWtt!*0jEW?l*> tulBX -Y ? y* 

Tfieffiinaseim s ft s £#«c±ffifWK: s 

ft&fc#>. ^2>Xm?fe-feJl'©iESffi : ?-<i:©rafC«^M 

#£Dfct§£. ±asia<k©ifflfe^jitfc®cc&4© 

[00 3 2 ] »#JS6rtt v i»^3f2m©s® 
A^;tri[/^i/X<i#©/^uxifi©is©*^>^** 

[00 3 3 ] Wm&ffic£tU*. milex-Y 

©*ita«ifp3>itft>tis. cftccto. zxmtLizwm. 

[0034] 

[#&9!©f?S6©Jf5!K] «T\ Hffl{C*-^,»r*»9!©— 40 
[0035]Bltt, ##69!©SI 1 ©SQW&SBfCfcttS 
£. lafcfci^r. 10B^»f !)-'<.^T, ffl*S?tfe 

■fe^2t«saai«i 1 shia-cu*. a*s?ft-fe>i/2 
mmvit, mmfi±m&<Dfr*m?h®mwm\ i* 

[ 0 0 3 6 ] esuss 1 ltt. lO©^V>haS±K 

mmsiT., tsdiEss^. tjunmtmi® 1 3 , 50 



#g§2 0 0 1 - 1 5 7 367 
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14. 3> h a-;HHS& 1 5 . Rv^nniigk h 

7>J/X$ («T, FETifft-rS) 16. 17rfi>6fit 
[0037] i/c, H*OTi,>tt(,»36JfiaBIB» 1 1 mi 

jjS§nr^-s^'D> ffi^mrtfe-feJU2©3^ 

f?2b(ce^t43*i'^^f)tl, Cft6©:3* 

ftt^s. 

[0 0 3 8 ] St^HSSl 2«. 3 0©PNPS!h5>^ 
X* 1 2 1-1 2 3RO'3-5©mtaSl 2 4-1 2 6A> 
6*fiSSft. h7>^X2£ffittgg©ififJ0S8#3iffiJfc 

issft. cti6 3ig©is?iji5i8s©-en-en«. 

2b©^TPl<tTP2i©H > ffiT-TP2tTP3i©ra. i&T" 
TP3i TP4i ©WtCgM^ S ftTt,>&<, 
[0 039] g/c. 21-1 2 3©-^ 

~xi*^\rt>x|g£gl 4K:g4&;*ft, Sh7>i/^3»1 

2 1-12 3©^-X(C»M\>UX#££ill 4*>6I±J*S 

lx^JU©^;UXfI^#MI8ffiKA;tt;*ft£ «fc -5 

[0040] Hz Jl/mEJ£«HS8 135*. 3 -D©3 u 
131-133, 3o©SfH«EjffiVthli*>e.« 
^n, 3^U-5 13 1 ©SfeA^S^ 
•fe* 2 ©lEfeSf^ ( 3 * 2 * 2 ©S^-TPl) iCjggS 3 ft 
•CC^o $/c=i>^U-f 1 3 1 ©#53S A#4bBH*» 
»«EE*Vt»a©jE«tcS**Sft. «»*E»ViM©a 

[0 04 1 ] 1 3 ZCD^MXtl^im^ 

*Sffi®V thl©IEffiCC«i^ 3 ft . S*tSE©V thl©^ 

3 3 ©RKA^rtmtifi***** 2 S^TP3(CS8§3 

#^JSKA*ffi-?-tt»*iSE?SVthl©iEffifcg^3 
ft. »iSEjEVthi©*«ti«S-?-TP4{c^$*xrc» 

[0 04 2] $/c. S3^a'U-$i 1 3 1 ~ 1 3 3©tU 

*ffi^B3>ha-JKiiifSi 5«c^snr^-So cn 

6©3>^'U-* 1 3 1- 1 3 3«, Z'XWkttoZ & 

^N-fu^Kgsts. cct. Sinmffvthia, 

[0 043] /N';UX^g 1 4{i. §F7>i/X^12 

i~i2 3©-en-e#i.©^.-x{c>ftb'C(5F^F{c3-5©ci 

-b-^;b©^-;l/X<I-^?:JifflWCcai^I-r^. C©>>"0l<X 

g#©^*^x^«. iraL fc^asgac 1 - c 3 tern* 
sn-ri^an*]K*-rs©ec!^s+^fe^;uxi®{cs 

[0044] $6(C nVl/X^SUtt, 
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> h n-;HsISg 1 5 tcSt LX^^^Wjfi. 
* [0 04 5 ] 3> hn-jHUSgl 5tt. 

Ati^h^^^^Kti^cmk^y^'^ 1 3 1 
, ~1 3 3©ffl#fPt£A#U cn6 3-o©m^©(5Jtl 

A^-/^t*5t#K:FET16, 17£=*-7ft 

[0046] FET16, 1 7 «ro>JSS»3tiriE*W 
^3^1 8 a in** £2 b©IE«Bffi^-TPl<t©HCC8 
M^lir^S. FET16, 17©y-htt3> 

■T- 1 8 b tt. 3^^^2b <D»ffi«TTP4{cSi^ 3 nr 
CftfCJrO. FET16. 1 7***>t*3gfC*-5 
£#ft. iEffiffi*^ 1 8 aRCfUSHttrtS^- 1 8 b £ 

[ 0 0 4 7 ] * fc» fe-frttEEittSllSg 1 3 ©AftiM. SP 
fca>/<l/-ji 1 3 1~1 33©A*MM«. 2J*mttfe 

i ~ 1 3 3 ©a#wk«. ^n-en?#^sc 1 ~c 3 

[0048] W&<DW8LX\Z. 3 > V n-;HU8S 1 5 © 

1~1 2 3{C^Ur-'^l/^A5m^5nTA>6tf*)nS„ 
COtclb. ±E#«S«C 1~C3©K»4*W4C4 
ft< 2JWtttfefr2 a®iSHFBI1tBE*WHU-Cjl*WttC 

»"j-sfiaaw^*gnfsti4. serc, «&iitt-fe.fr2 

£ £ #CC . 2 JWtifc-fe.fr 2 a ©^{fc-¥>K«^*ES±-r 

[ 0 0 4 9 ] BP%. fittBHIft 1 2 CCJ: oTfefrSfftb© 
HSgl 3©3>'"?U- * 1 3 1-13 3 ©A?)^ £§r 

^B$ra5@^-r ^. c i k J: •} . ±ae» it^sc 1-C3K 

K.t\M®& 1 3 i©lffl*J»ii«SSK:*titf3>/vu-5f 
1 3 1 - 1 3 3 CCtt 2 JWtttfe.fr 2 a ©tftffi«£#EfflJIl 

[0050]*fc. iJtSiagS 1 2 {CJr^^^^bfc 
i(C3>Afr-$ 13 1-13 3 ©Aa»?-*EE#KHf 
}S*St«S©«II'C* & £ # tt. 2 JWttt-fe JV2aia> 
A|/-*i31-»13 3©A#S*£©Wa*#i*iItt!£ 
(c*9iE«^ltt0^*tt*ofcfe©i«K3*i. 2JK 
*»-feJU2 &t±&MSt(OmtFET 1 6, 17 4* 

[ 0 0 5 1 ) ft. M2l/fc&SlBlB 1 1 ±iWI3tl*Jt« 
[0052] JWt. **^©ft 2 ®£iSftft*ia93-9- 
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[ o o 5 3 ] H5«. mztomsamxcaviWH&m 
-c&Z'i v 9- o v z 2 o 4^-r08g0r*s„ hcc 
tet,^ x . it» l yt» i ©niKBis i m-mm^mm- 

j®f^<t^i©*sfi}i5sgi©tBa*w. *i<o*mm 

©S5tSIsl8S 1 2 (Cfc » feiEMJCC&g-f £ 2 JWttt 
•fe.fr 2 a K*fl£; Wch7>yx5tl2 1 SO'ffitaS 1 2 

io [0054] bp*, m 2<oms&Bm>mmm 1 

)»m(5IK2 2 . -feJUUBttSUSS 1 3 . Aj|/^«^S 1 
4. 3>hn-;mSgl 5. &t>'S??$)m f- 7>S^ * 
(tTF. FET tm-TZ) 16, 1 7*^»RS$<T.-C^ 

[0 05 5 ] Sfc«i@8§2 2{;£. 2 o©PN PS! h 5>V> 
X*12 2, 1 2 3RCK2-0©ffiiASl 2 5, 1 26* 

i&zti. cti6 2>iH©ii?>JiHiss©^ti-en«. s*^* 

2b©JgTTP2£-TP3£©RB. *f-TP34TP4i©IB«:SS» 
20 3ivC(,>&. 

[0056] £fc. *h9>S>** 1 22. 123©^ 
-*«^;U*&£&1 4fCttNt3ti. *H9>t?^*l 
22. 1 2 3©<-^KB^WB4Sl 4*>6tfl^3 
tiSn- u^u©>-^x^^S!W{cA^snS«t ^ 

[0 057] ±IBltBX«n(3:B3^Lft:^ 1 ©HSfi^t 

[0 058] ±IS^fi£©^* ? 7- y -A -^20 -C«. iffi 
*Sttfe;l/ 2 CcteWSftfeiESfflllK&Jt-r S 2 JX«ttfe 
30 ;U2 a©iE€iffi^«. n^i'5'2 b©^TPl4/rb-C 
iEgUJ^^l 8 aRi>'S8lelK2 1 Icm&ZtiZtc 

*&&£.Ctcm-&. iEgffl^S^-l 8 a=&/M^rgSKS 
tiS±fiSlgi©fffl«)#^»ji«J!SK&S. C©fc£>. 3 
* ^ dr 2 b ©jE«^TPaffl«*lPFSB«a«:»iaPltt 

[0 059] UiX. ?*1>Z2 b©iE«ffi^TraSi>* 

<t-c. saj^ii«:«fc43tiiwt*iiitr4ci«*c**. 

40 [0 060]fiP%. h^>yx^l 22, 1 23*57=^ 

e.-rc<t*5-c*. *^©mi®^g©/m{b4>^ieg<b% 
[o o 6 1 ] ft. m^ufcffisi5iss2 1 tmmm±m 

[0 062] J^K. ^«(D$3©Wili«8'r 

[o o 6 3 ] 06«, msoymMB^c^mmwmm 
so t?*4^»f-y-^9 ^3 o^-riBissH-c*^,. ace 
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wmtn i (Dmi&mmtvmmg.te. m i omtmm 

. (D-fe;HtEiti$lHlS§ 1 3K«itrji«Jc«RC«Bjfe«%«i 
tUoIfig'SHzJl'mEEtb^lilKS 3£iaW&<!:ftCC. jfflcm 
tra&&tfig5fc1S^£&fcB bfci £tc F E T 1 6 . 17 
**7«WKH3e**3> hn-;m»3 5*RWfc« 
flHa«3 l*«*.fcCt-r*4. C©«fiSCCj;-,-C«SSc 

[0 064] EPS. -fe.»umKJtt&[5|8g 3 3 Qr>(Oa io 
>;^-533 1-336, 3 -?©St£SEi®V th2R 
O'l 2<I©ffita3§R 1~R 1 2 titt,* 6. 

[00 6 5 ] 3W<u-$33 1SJ>'3^U-S33 

[006 6] n>^U-^3 3 3St>"3>AU-^3 3 
4 ©#®(EA*iffF-t«B|l«E* Vth2©iE*«cSM«S 

n. 3S»«E«vth2<wii«t3afrfTP3«:8siisn'ci> 

3>^-U-^3 3 5M3>a>-$ 3 3 6©#J5: 20 

he ?sv th2©«is«®T-TP4«:«^$ ntui.. 

[00 6 7 ] ffitagR 1 £StagR2 «it3*JJgi&;**rr 

re4©H|K*fcS*i. cn6><DJStt»R 1 . R2©«tl 
jSI*3>/<U-*3 3 lOSfeWjSWSHftSh-Cl* 

[0068] ffiStSR 3 iffijKSR 4 ttffiWSSHStir 
^EE@B*jaiS b 3 * * * 2 b ©iE@«-f-TPiiSTTP2 

<t ©racers n> ctie>©jg$tgR3. R4©jm* 30 

tt3>A-l/-$3 3 2 ©SfeA^T-fC^S^r^ 
S. 

[0069] StnSR 5 6 ttitaHBIftStrC 

ftEEBBtiRB 0 a * * > 2 b ©iHWKFTrei Wf tw 
£©R5IK:Jgi&3*i. C*l8©ffitagR5, R6©m* 

5. 

[0070] ffiinggR 7 &«*aSR 8 ttft&Mft3*VC 
#J£@Sg£ff$)& 13*? 52b ©iE@^?-TP2iffiT-TP3 
i©ffl«C«^$4a. Cft<=>©igSigR7, R8©m* 40 

[0071] fiinggR 9 iffitiSR i oitmimmzti 

-CftB®m*Mf£ b 3 * * * 2 b ©iE^T TP34 S^T 
RiClffltCJS&StK Cft*>©Jgtn3§R9, R10©& 

KfaSttaV'tl'-* 3 3 5©SKA*s-T-K^$n-c 

[0072] SinSR 1 1 £«ing§R 1 2 tt&U&tti* 
hr»EEHK*»SE l3*??2b ©iEffiST-TP3iffi 
^■TP4<h©PJ{C^3tl. C*l6©SJfigR 1 1 , Rl 50 
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2 ©m*W3 >/< 3 3 6 ©SIEA**^ «c«a* 

[0073] CCt?. 3>a'U-$33 1 . 33 3. 3 
3 5«jafiW8tfctHCCJ8t,»e>*-U 3»<U-*3 3 2. 3 
34. 3 3 6WjfiJtSfcffiK:JS<,»e>*l-5. 

[0 0 7 4] JSS»* 2 office i,fc_kJE«#BE 
lIii8©JSCtffl«. 3>a>-$3 3 1, 3 3 3. 33 5 
CCjPtlEU/cjtfiiJ^UlCCffl^P.nSfe©^*. Mlfc 
MJI*5jg^K*>-^TS»®BEVtb2J; 9 fciS< , Sfe 
amcte^rSW«EVth2j:0 feffi< fc£<fc5%ffi«C 
IS^^nrt,^., P1«{C> 3^u-$3 3 2, 3 3 
4. 3 3 6l£ttl£sLfciffitm&imcmi<>?>iT.&i><D-? 
tt. ^EL/'cSEA5ji^{c*j^'r*?iSEVth2«i:'3 
fcffi< . ifi^m^CCfc^-CSISimEV th2j: 9 *>B< ft 

[007 5] ±BRSCC <fc 0 . affi(1Itfcttiffl©3 W? U 
-£33 1, 3 3 3. 3 3 5©fctJ;WI-*t«. IS^KP 

3§5tmt^Uiffl©3>AL/-$3 3 2, 3 3 4, 3 3 6© 

WU^Jl'^^S,, ifc, S3>a'1/-^33 1-336 
©tH^)^«3>hn-;HBIjK3 5KS^§tiTl>-5. 
[0 07 6] 42;USEEJt^lHlgS3 3©A*ffJ. IP 

%3>Al/-$3 3 1~3 3 6©A#WB. 2<Xm&* 
JU2 a©fi^?B»«rjBWSfcJbK:^CciSli ^ > f - # 
>;ucg^3ftri,>£. c©fc». &nw<u-*3 3 

1-336 ©A^flBfCtt. ^4T.-eti??i8SSC 1 ~C 3 

[0 0 7 7 ] =Oho-n<[B]883 5B. 1 
4A^^;l'X{g^A^L//cii[^K:3>y^U-»3 3 1 
-3 3 6©Htf7<I#*A2;U aSC^^Wffl3>^-p- 
$33 1, 3 3 3. 3 3 5©f5JtlJ^©tli^ft^a-U 
<Jl<©<»:£, SO : a^^tfiffl3>^-U-$3 3 2. 3 
34, 3 3 6©<5jn*>©tU^<f#* 3 -'WU^>'l'©itK 
FET16. 1 7St7ttlKt^t5. 

[0078] ±iaa&ff fcj: ! 3ajssmso*M^s^62^ 

Wfrfe*2 a*«a^^C£*ir#S, BP*. 3>M3 
-JH5I83 5©«S»im*. /•ou*|&£3§ l 4#>P>&h 
7>i/X$ 1 2 1~1 2 3K.ZiOX'V\>ZWtiit>2tlX 
*>6fT*»ti*. C©/c«6. !EfflSiCl^C30f 
*&S«* C 4 ft < 2 ^CWft-ts JU 2 a ©^T-fSSE*^ 

[0 07 9] 36(C. ffl^a?fe-f2^2<!:^liIK3 14 
=&S^-T £ 3 * * * 2 b ©f5in*>©JS^TPl~TP4*!gtt 

m?fi-fe;U2 a©^t^«^ ; £Ri±-r-S/c«&CC±I2©« 

[0080] IP%. J&ailSS 1 2 CC<fc oT-fe^mEibl^ 
BK3 3©3>A-u-i!3 3 1~3 3 6©A^JW (#E 
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u&mmc i ~c 3 tc <t orff»sn-c(,»fc«BE*tt 

* «Lfcfft. ^@&1 2K.£S&*&*)5SBfcT*C4fc:J; 
•3 . 2 XWM-k )\>2 a 4 -feJUmEJfclSIIISS 3 3 4 ©B*s 

* «jitfc«K*tl«3>^U-*3 3 1~3 3 6Ktt2* 

[ 0 0 8 1 ] ftSHBS 1 2 {c«fcS5@*&*flg|&0fc 
fg(C3>rC £ 3 3 1 ~ 3 3 6 ©A*«S-T-«EE3D««a 

-$33 1, 3 3 3. 3 3 5CCcfco-C2^m?fe-feJl'2 a 10 

4 (Dmifi&mmmic & n jEsm&ffl #-c » 0 ^ & 

ET16, 1 7**7tt»K-r*CiKJ:»)#»att« 

tones n&. 

coo82] 'Ate. *Mm<M4(omitim&wtt 

[ 0 0 8 3 ] 0 7«. &4©SSJSJ$8«:*stf SSjgtgg 

r$>£^ ? f- £ 4 o £7p-$iEi&iii'C*£„ 0&c 
(Dfommm 1 2 Kfc»s*t>iE««i«:tMri-s 2 

■fe-»l'2a{C*fj£Ufch^>yx$ 1 2 1 RD^ing 1 2 

[0084] U*K »4©jU6^S8©fi^@8S4 1 «, 
S^mU382 2 . •bJW«EtUB@IS3 3 . sWXft£8 1 
4, 3> hO-JUHK3 5. SJ>*m#^h7>y^$ 

(JtiT. FET4ffcT3) 16, 17fr%mi&2tl?:i,> 
6. 

[0 08 5] K*0gg2 2«, M^Ufc^2©*Jg»ag 30 
7>^X^1 22, 1 2 3Ry:2 0©JS!?[gl 2 5. 1 

2iB«ttsti. ctx6 2ffl©je?iJiiiis©*n^nij, a 

*1>?2 b©i& : FTP24TP34©Rfl. ig^TP34TP44©B8 

[0086] *fc v 22, 1 23©^< 

22, 1 2 3©^-*tC«^\>l>*2fe£gl 4*>£>tii;7jS 
ti5P- u^;u©;^*ftWJaWJK:A;ft;?ft3 J: 5 40 

[00 8 7] ±fm^&,mmmucm3 aymmsmt 
mo-Ob*, 

[0088] ±mH8,<D'* » U —'■>' -^40 "C«. ffl 
#®fe-fe;l> 2 CC*iW SSfeJEffifflUKliBr 5 2 ^®ife-fe 
Jl-2a©E^^«, a* fit 2 b©4&-FrPl£:ftl>T 
8 aRO-ffi»PSS4 1 
3 * f £ 2 b ©iES^f TPlic&i&:F&rt J £ 0 fct§ 

jEam^tt^-i 8 a*/rurg^sne±(4$ig<fc 

©lfflfe*3liit«;SS{C&4. C©)fcat>. 3***2 b©iE 50 
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flBfrf-TPOfiOWFft K^m pltBt? * -5 . 
[0 08 9] ftoT. 3***2 bOJES^TPiRtf 
Jt&ffiTTP4tW©SI^TP2 ,TP3©g^S?:^a}-r * C 

[0090] ft. ft^HSSl 2, 22©h7>^^l 
2 1-12 3 {Cft^T F E T-£IIT*lJ®5£©*. -Y v * Sr 

[000 UJ&. ±l3Bim©fltfi»;t. *ss^© 
-*{*t?d4^K-rt©-c*o. *«»w#cti6©flirt© 

*{CRS3estiSfc©-C»&t>. 
[0092] 

[&BJ©$»HI] ULhtftHJlbfcJ: 5 {C*IBPJ©f»#« 1 » 

k j: -> r 4 c 6*?iigfitt: «fc ■» T&fcBfiE Msm S ft* 

© 2 ^cWft-fe JWDJTf - 4 fiWBK 4 ©IB#Si£W«>« 

i^fc-MWtHFJh-i- S C 4 » s„ 
[0093]*fc. 31*31 3 71M««3! 6 sm/OWKm 
«KJ:*i«. «H@»©A^-( 

*sffif$3ti^-n^^cti^-c4>. 2^cS?6H2;u©jST- 

a&. vnnid 2 o«±© 2 yews* *©*KT-4 ff 

tc^c-5/c4t{c4>. BUj^Kcti^^W-rtsor. 2^X 

m i ] ^^©^ i <DmM&mic*svzmmmg.t v 

[^ 2 ] fi£3fcffl{CteW£«i®&*4 L-T©^ v f - V 
[03] «£*WK*»4tt#*tt-fe**wTJi«««ia 

[^4] fi£3^(ctew*raa**siwrs0 

[05 ] *^©^2©Hjfi0»«:*JWSSa^S4 0 

[06] *^HJ©^ 3 ©Hifi^SStcfe » .5»SiS^a4 L 
r ©^^ 7- 'J » ?:^-r@ss0 
[07 ] *^©04©HJt^.«6C*jW4Sa^a4 L 

r©'< v f- y f €r^-riiis§0 

[#^©SSiHj] 

1. 1 0, 2 0. 3 0, 40-^yy , ;-^7J' (M 
»H) . 2-tt#J«ft-feJk 2a-2^flHft*ik 2 b 
2 c-H5£SWt> 3. 11, 2 1, 3 1. 
4 1-fi§g@88. 3a, 12, 2 2-SWll». 3b. 
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. 4b, 1 8b-**ffl*»f. 14-^Htft T* 
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